Combinatorial effects of epidermal growth factor, fibroblast growth factor 2 and insulin-like growth factor 1 on trophoblast cell proliferation and embryogenesis in cattle.
Uterine secretions are crucial for conceptus development in mammals. This is especially important for species that undergo extended preimplantation development, like cattle and other ungulates. The present study examined cooperative interactions for epidermal growth factor (EGF), fibroblast growth factor-2 (FGF2) and insulin-like growth factor-1 (IGF1) on the proliferation of the bovine trophoblast cell line CT1 and bovine embryo development. Proliferation of CT1 cells increased after supplementation of the culture medium with 10ngmL-1 EGF, 10ngmL-1 FGF2 or 50ngmL-1 IGF1, as well as with any combination of two factors. Greater increases in CT1 cell proliferation were detected when the growth medium was supplemented with all three factors. Supplementing the culture medium with individual or multiple factors during bovine embryo culture resulted in several positive outcomes, including increased blastocyst development, expansion, and hatching to varying degrees depending on the particular factor or combination of factors. Supplementation of the culture medium with all three factors increased embryonic trophoblast cell numbers on Day 8, as well as hatching rates and blastocyst diameter on Day 12 after fertilisation. Western blot analyses and the use of pharmacological inhibitors suggest that EGF and IGF1 affect CT1 proliferation by activating mitogen-activated protein kinase 3/1, whereas FGF2 activates AKT. In conclusion, the findings of the present study indicate that there are cooperative interactions among EGF, FGF2 and IGF1 that enhance trophoblast cell development during early embryogenesis.